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(54) An electronic device with source identification unit

(57) With the present invention, an electronic device,
which detects the type of power source, and operation
method for said electronic device is provided. Said device
comprises power input (1), which can be connected to
either a DC adapter or a DC power source; main board
(2), which is powered from power input (1); filtering
means (3), which filters the voltage fed through said pow-
er input (1); and detection means (4), which detects the

high frequency components of the filtered voltage. Said
method comprises the steps of powering electronic de-
vice (101); filtering input voltage (102); analysing filtered
voltage (103); checking high frequency components of
analysed voltage (104); adjusting settings in accordance
with DC adapter (105) if a high frequency component
exits and adjusting settings in accordance with DC
source settings (106) if there is no high frequency com-
ponent.
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Description

Technical Field

[0001] The present invention is related to the electronic devices which can be powered from different power sources
and to the operation methods of such electronic devices.

Prior Art

[0002] Electronic devices can be used in different environments. According to the environment the electronic device
is used, power source of the electronic device may change. For example, for household use, an electronic device can
be energised from mains plug directly or by an adaptor. On the other hand, if the device is to be used in a vehicle such
as an automobile, electronic device can be energised from the DC network of the vehicle via a DC power plug. Especially
in mobile devices (such as mobile televisions, mobile phones etc.), in order to reduce the number of input terminals,
there is only one power input which can be connected to either an adapter (preferably a DC adapter) or a power plug
of a vehicle. With said power input, electronic device can be energised from any available power source. When an
electronic device is energised from a DC adapter, since DC adapter outputs almost a DC voltage constantly, electronic
device works with no problem. On the other hand, when the electronic device is energised from a power plug of a vehicle,
since the plug is energized from a main electrical network within the vehicle, which feeds high power components (i.e.
headlights, igniters) and is also fed from a generator driven by the engine of the vehicle, electronic device may not work
efficiently due to electrical instability of said electrical network which may arise from several factors such as noises
generated by components connected to the network, inrush currents of the components and AC component of generator
output current. Furthermore, because of said unwanted voltage peaks, inrush currents and/or noises, electronic device
may be damaged due to electrical instability, for instance at the turn-on of the device. In order to prevent such inefficiency
and breakdown of the electronic device, some protection methods, such as turning on the device with a predefined time
delay, are used. However, said protection methods also reduce the efficiency of the electronic device. When the electronic
device is energised from a DC network, such efficiency reduction is not important since the electronic device still works
efficiently as compared to being used without a protection. On the other hand, when the electronic device is to be
energised from an adapter, efficiency of the electronic device decreases as compared to being used without protection.
Thus, in order to use electronic device efficiently in all conditions, power source of the electronic device should be detected.
[0003] In order to detect power input source of the electronic devices, various methods are used in the known art.
Patent document no EP0551080A2 discloses an electronic device which can be energised from different power sources.
According to this document, detection of power source is performed by comparing the voltage levels of the connected
power sources. For instance, when an AC adapter is connected, input voltage is read as 0 volt and when a car battery
is connected, input voltage is read as 12 V. However, in this document, a DC adapter and a battery, which both have
same voltage level; can not be differentiated from each other.
[0004] Another patent document no US5506490A discloses a method and an apparatus for determining external power
supply type. According to this document, type of the power supply is detected by detecting the output resistance of the
power source. However, this document also does not disclose detecting different source types with same voltage level
(for example a car battery with 12 V DC output and a DC adapter with 12 V output).

Brief Description of the Invention

[0005] With the present invention, an electronic device, which detects the type of power source, and operation method
for said electronic device is provided. Said device comprises at least one power input (1), which can be connected to
either a DC adapter or a DC power source; at least one main board, which is powered from said power input (1); at least
one filtering means (3), which filters the voltage fed through said power input (1); at least one detection means (4), which
detects the high frequency components of the filtered voltage and sends signal to said main board with respect to the
existence of said high frequency components. Said main board further comprises means for adjusting settings of the
electronic device in relation to signal sent by said detection means.
[0006] Said method comprises the steps of, powering said electronic device; filtering input voltage fed through said
power input (1) by said filtering means; analyzing voltage and frequency characteristic of the filtered voltage in said
detection means; checking whether analysed voltage contains any high frequency component whose frequency is higher
than a threshold frequency; if there is at least one high frequency component, identifying the power source as a DC
adapter and adjusting electronic device settings in accordance with requirements of a DC adapter and if no high frequency
component is detected, identifying the power source as a DC source and adjusting electronic device settings in accord-
ance with requirements of a DC source.
[0007] With this electronic device and operation method, electronic device can be used efficiently with different power
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sources. Furthermore, according to the detected power source of the electronic device, user settings of the electronic
device can be adjusted.

Object of the Invention

[0008] An object of the present invention is to provide an electronic device in which type of the power source is detected.
[0009] Another object of the present invention is to provide an operation method for an electronic device, which enables
detection of type of power source.
[0010] Another object of the present invention is to provide an operation method for an electronic device which enables
operation of said device efficiently with different type of power sources.
[0011] Another object of the present invention is to provide an electronic device, in which settings of said device to be
loaded automatically according to the type of the detected power source.
[0012] Another object of the present invention is to provide an operation method for an electronic device, which enables
settings of said device to be loaded automatically according to the type of the detected power source.

Description of the Drawings

[0013]

Figure 1 shows a block diagram of the electronic device of the present invention.
Figure 2 shows flowchart of the operation method of the electronic device of the present invention.
Figure 3 shows voltage-frequency graph of filtered output of a DC adapter.
Figure 4 shows voltage-frequency graph of filtered output of a battery.

[0014] The reference numbers as used in figures may possess the following meanings;

Detailed Description of the Invention

[0015] Electronic devices, especially mobile devices, can be used in different environments and due to availability in
the environment, they can be powered from different power sources. In order to use said electronic device with different
power sources efficiently, protection settings of the electronic device should be adjusted according to power source.
Thus, with the present invention, an electronic device which detects type of power source and working method of said
device is provided.
[0016] Figure 1 shows a block diagram of the electronic device of the present invention. Said electronic device com-
prises at least one power input (1), which can be connected to either a DC adapter or a DC power source; at least one
main board (2), which is powered from said power input (1); at least one filtering means (3), which filters the voltage fed
through said power input (1) to remove the DC component of said voltage; and at least one detection means (4), which
detects the high frequency components of the filtered voltage, which is higher than a predetermined frequency, and
sends signal to said main board (2) with respect to the existence of said high frequency components. Furthermore, said
main board (2) comprises means for adjusting at least one setting of the electronic device in relation to signal sent by
said detection means (4). Said filtering means (3) may comprise at least one band pass filter.
[0017] A flow chart of the operation method of electronic device of the present invention is given in figure 2. According
to said method, when the electronic device is powered (101) (for example when the device is connected to a power
source or when a power button of the electronic device is depressed, powering on the device), input voltage fed through
said power input (1) is filtered by filtering means (3) (102). In the detection means (4), voltage and frequency characteristic

Power input (1)
Main board (2)
Filtering means (3)
Detection means (4)
Powering (101)
Filtering (102)

Analyse voltage (103)
Check high frequency components (104)
Adjust settings in accordance with DC adapter settings (105)
Adjust settings in accordance with DC source settings (106)
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of the filtered voltage is analysed (103). Then, it is checked whether analysed voltage contains any high frequency
component whose frequency is higher than a threshold frequency (104). Said threshold frequency can be a predetermined
frequency, which is determined by manufacturer, or said frequency can be determined by the user. If there is at least
one high frequency component, the power source is identified as a DC adapter and electronic device settings are adjusted
in accordance with requirements of a DC adapter (105). If no high frequency component is detected, the power source
is identified as a DC source and electronic device settings are adjusted in accordance with requirements of a DC source
(106).
[0018] Modern DC adapters, which generally use switch mode topologies, generate DC output voltage which has
almost a constant voltage level. However, this output voltage contains high frequency components with small amplitudes,
which arise due to switching manner of the supply. Although these components are negligible when compared to DC
component of the output voltage, when the output voltage is filtered to remove DC component of the output voltage,
said components can be detected. As given in figure 3, when the output of a DC adapter is filtered with a band pass
filter, due to switching nature of the adapter, a high frequency component can be seen. This component can be detected
by said detection means (4). On the other hand, a battery supplies an output with no continuous high frequency com-
ponents. As given in figure 4, when the output of a battery is filtered, no high frequency components is detected. In the
present invention, by detecting said high frequency, type of the power source is detected.
[0019] In a preferred embodiment of the present invention, said means for adjusting settings of the electronic device
comprises at least one protection circuit, which blocks the noises of the input voltage. Said protection circuit can be a
low pass filter, voltage and/or current snubber or any voltage limiting circuit. In another embodiment of the present
invention, device may further comprise means for by-passing (disabling) said protection circuit in accordance with de-
tected power source.
[0020] In a preferred embodiment of the present invention, when the electronic device settings are adjusted in accord-
ance with a DC power source usage (106), a protection method against the unwanted voltage peaks, inrush currents
and/or noises of the power input is performed. In said protection method, electronic device turn on may be delayed. For
example, when the electronic device is a television, sound and display may be outputted with a predefined delay in order
to provide a better quality. On the other hand, when the electronic device settings are adjusted in accordance with an
AC power source (105), electronic device is started without a protection method. In other words, electronic device is
started with best quality settings (and preferably without delay). Thus, according to the present invention, electronic
device is used with most efficient settings for different types of power sources.
[0021] In another preferred embodiment of the present invention, said electronic device is a mobile television which
is suitable for household use with a DC adapter and in a vehicle powered via DC power source. In this embodiment,
when the mobile television settings are adjusted in accordance with an AC power source (105), user settings (such as
display and sound settings) of the mobile television are adjusted according to home environment (for example contrast
of display and sound are adjusted to a high level). Similarly, when the mobile television settings are adjusted in accordance
with a DC power source (106), user settings of the mobile television are adjusted in accordance with the environment
of the vehicle (i.e. contrast of display and sound are adjusted to a low level). In this embodiment, environment settings
can be determined by user or can be predefined by the manufacturer.
[0022] In another preferred embodiment of the present invention, after the step of checking high frequency components
(104), if at least one high frequency component is detected, it is checked that whether detected component exist for a
predetermined time or not. If detected component exists for a predetermined time (i.e. said component is continuous),
then the power source is identified as a DC adapter and electronic device settings are adjusted accordingly (105). If said
component does not exist for said predetermined time, the power source is identified as a DC source and electronic
device settings are adjusted in accordance with requirements of a DC source (106). With this additional step, in a DC
network when a noise with high frequency occurs, identifying the power source as DC adapter erroneously is prevented,
since said noise is not continuous with a constant frequency. Said predetermined time may be determined by manufacturer
or by the user.
[0023] With the electronic device and operation method of the present invention, electronic device can be used efficiently
with different power sources. Furthermore, according to the detected power source of the electronic device, user settings
of the electronic device can be adjusted.

Claims

1. An electronic device comprising at least one power input (1), which can be connected to either a DC adapter or a
DC power source and at least one main board (2), which is powered from said power input (1) characterized in that;

- said electronic device further comprises at least one filtering means (3), which filters the voltage fed through
said power input (1) to remove the DC component of said voltage; and at least one detection means (4), which
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detects the high frequency components of the filtered voltage, which are higher than a predetermined frequency,
and sends a signal to said main board (2) with respect to the existence of said high frequency components and
- said main board (2) comprises means for adjusting at least one setting of the electronic device in relation to
signal sent by said detection means (4).

2. An electronic device according to claim 1 characterized in that; said filtering means (3) further comprises at least
one band pass filter.

3. An electronic device according to claim 1 characterized in that; said electronic device further comprises at least
one protection circuit, which blocks the noises of the input voltage.

4. An electronic device according to claim 3 characterized in that; said protection circuit is a low pass filter.

5. An electronic device according to claim 3 characterized in that; said protection circuit is a voltage and/or current
snubber.

6. An electronic device according to claim 3 characterized in that; electronic device further comprises means for by-
passing said protection circuit in accordance with detected power source.

7. An operation method for an electronic device comprising at least one power input (1), which can be connected to
either a DC adapter or a DC power source, and at least one main board (2), which is powered from said power input
(1) characterized in that said method comprises the steps of;

- powering said electronic device (101);
- filtering input voltage fed through said power input (1) by at least one filtering means (3) (102);
- analyzing voltage and frequency characteristic of the filtered voltage in at least one detection means (4) (103);
- checking whether analysed voltage contains any high frequency component whose frequency is higher than
a threshold frequency (104);
- if there is at least one high frequency component, identifying the power source as a DC adapter and adjusting
electronic device settings in accordance with requirements of a DC adapter (105);
- if no high frequency component is detected, identifying the power source as a DC source and adjusting
electronic device settings in accordance with requirements of a DC source (106).

8. An operation method according to claim 7 characterized in that; said threshold frequency is a predetermined
frequency.

9. An operation method according to claim 8 characterized in that; said predetermined frequency is determined by
manufacturer.

10. An operation method according to claim 8 characterized in that; said predetermined frequency is determined by
the user.

11. An operation method according to claim 7 characterized in that; the step of adjusting electronic device settings in
accordance with requirements of a DC source (106) further comprises the step of performing a protection method
against the unwanted voltage peaks, inrush currents and/or noises of the power input.

12. An operation method according to claim 11 characterized in that; the step of performing protection method com-
prises the step of delaying the turning on of the electronic device.

13. An operation method according to claim 7 characterized in that; in the adjusting electronic device settings in
accordance with requirements of a DC adapter (105) step, electronic device is started without a protection method.

14. An operation method according to claim 7 characterized in that; step of adjusting electronic device settings in
accordance with requirements of a DC adapter (105) and step of adjusting electronic device settings in accordance
with requirements of a DC source (106) further comprise the step of adjusting user settings of the electronic device
according to the identified power source.

15. An operation method according to claim 7 characterized in that; after the checking high frequency components
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step (104), if at least one high frequency component is detected following steps are performed;

- checking whether detected component exist for a predetermined time or not;
- if detected component exists for a predetermined time, identifying the power source as a DC adapter and
adjusting electronic device settings in accordance with requirements of a DC adapter (105);
- if detected component does not exist for said predetermined time, identifying the power source as a DC source
and adjusting electronic device settings in accordance with requirements of a DC source (106).
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